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OEIIWI XAPAKTEPHCTlllCA PAEOT!i 

.llaccepraruur nocnm!leHa 003.n:amrro B Jia6opaTopnu nucoR;rx ;;uepr11fi 

061>e,llHH8I!HOro IlHCTIITyTa .H,I(CpHUX 1!CCJIC,1!,0B::U!Ull npOTOTUITHOI'O 1,10,rr,y.11H 

r.iarmITHOll CIICTCM!l HYHJIOTpOHa - cmrxpoTpona peJIJITHBlICTCIGIX .H,I(ep, 

npusBaHHoro 3aMCID1Th MaI'HIITJIYRl CIICTeMy .n:eiiCTByIOll\CrO CirnxpoqiasoTpOIIa 

Ha cnepxnpoBO;rr.llll1ylO ( CII) • HMIIYJihCIIUC .en MaI'HUTU C l!WJ1C31Ih!U 5IpMOt.! JJ 

npJIMoyrOJJhHOH ancpTypoil *) (MarHHTH TUIIa ".)JyelHa")**) ,HCKOTOpue xapai,Te

pucTmrn KOTOpllX paccMOTpeHU D IIUCTOffi!lGJ: pa60TO, HBJlHIOTCfl 0,lJ;HOii H3 

nepcneKTUB!lhlX UJII,TepHaTlIB ,I(M coopylKCIDI.ff yrnopuTeJieii. Ha ux OCIIOBe 

COOpYJKCH u HaxO.I(UTCH B c:ra,mrn Ir.fCHOHaJia,n:O'lHHX pael01' MO,!l,CJlbllllii Cfi 
CHHXpOTpOH Cffillf. !vlarIDITbl C 06MOTK0!1 H3 Tpy6'1aTOI'O CI! KaOeM 1Bet) -

,n;aJibHeiiwee pa3BUTMC YI<83aIIHOiJ: aJibTepHaTUBLI. Ha me OCHOBe coa.nan om1-

CUBae11111fi B .n:aHHoi1 paooTe _IIPO'l'OTJ1!1Hb!:K MO,D;yJII, 1/lal'HHTHOll cnc·rer.!LI HYKJ10-

TPOIIa (pa3Mell\CHHb!H B KPHOCTaTC IIOJI!IOMaC!lITaOHblM MarH.111' peryJillPHOH 

CTPYI<Typ11) • 

Ar{TyaJihHOCTI, pa60TU onpc.!!,CJillCTCH JICOOX0,1!,Hl,IOC'I'hl[J CllOCllpcr.wrmoro 

Ka'!CCTBeJmoro o6HOBJJellvIH Oa30BO!i yc:raHomrn J1aelopmop1m BIJCO!G!X 3liCp

rnlt C IJ;CJib!O coxpaHCHUH npuopHTeTa B HCCJI8.1!,0BaHHHX B OOJ1ac1·u pCJIJl1'H

mrcTcKOH JT,1!,epnoH iDns1mu. 

0CHOBHOH l\CJlb!O paeloTU ,illJillJIOCI, C03,1!,aHJrn IIJJOTOTUITIIOI'O ooopy.nona

Hlffi H IJOJJY,l8H11C ::rncnepUMCHTaJJblillX pe3yJibTaTOB, neoelxo;i;m,lLIX ).(JIJI nepc

xo.n:a 1, pa(jotieMy rrpoe1ny yc1wpl!TCJJ.H, a nuemw: 

I. i!ccJie.nonaHHe xapa1<TepncT11K ou11Tn11x 06.t,;a:i1~0B CII r.mrnu:rciu c 

IIOJIC!.l, qiopMHpyeMHM 1KCJJ830M, C norpylKHOi\ C11CTCMOii !(p1IOCTaTuponarnur 11 

II3 Tpy6tia:roro HaOeJIH, IICOOXOJ\ll!WC ,1!,JL'l m,Ciopa Tlma I.lUI'lil!TOB IIYJ:JI01'p0-

Ha. 

2 • .i:'a3pa6o'i'lrn 1,pllOI'Clll-lUX CHCTCU llpOTOTJAJ1JlOrO MO,rr,yJ,,I, HCCJ!e,lJ;ODH-

Ime li .D:OBC.1!,8lli!C ,1!,0 'i'pe6ye,ru1X 3H:.:t'lCimii 81'0 xapm:TeJiHCTiIK. 

3. Pa3pa60T1\U TeXHOJI01'1a! c6op1m CH 1/lal'lilITI!Oii CUCTC!11L[ 113 OT,I(CJih

IlUX 1rio,rr,y.;1ci: n cxer.:u 1:p1roc1·aTnponamm r,mrmnon HYJ,J101·poua. 

l!ay::ma;r uomrnna. Brrepnue .n:.rm Cl! r:iarmna c1rnxp0Tp0Ha OCYll\CC'rBJie

uo Hp110c1·arHpouanue rroTOIWM .1l.BY)C~JH3l!Oro remrn B 1.;&P.mrn rpy61.rn.roro 

Eacic.;;,1 061,,0TKH l,1armua. 31:crwpl!l,ICHTaJibHO ,I(OKa3alla pa60TOCIIOC00IIOC1'L 

1/«ll'IG!Ta 11pu l!3MCIICIIIUI napocO).(Cpi.tal!HH Ha BUXO,I(C 1!3 era 06MOTK1! OT 

0 ).Lo I 11 rrapamrn.'lhHo1.1 mnamm .unyxgp311u1,1 remrnu. 

lloJiyqCHa IICpBaH 3HCIIepm:ICHTaJJbl!af! 11mJJOp1.1aiurn: 0 .n:erpa.n:arum HpU

TU'lCCI{()l'O TOim H 3JICpl'CT1!1JCCIU1X IIOTepmc B m,myJibCHUX CII Mal'HlITax C 

JKCJIC3llh!l.\ Hpl,101.l I! rrpmrioyroJlhHOli ancpTypoii llJJil crmpocTmc l13!.1CIICHH5I 

Mar'HliTHOii HH,D;yroi;:irn B arrepType OT O .n:o ~ IO T/ c. 

*) Buepn11e npe)lJIOllteHU u peaJm3oBaHEI 110 lIHIDJ;Harn:ne !1.A.lileJiaeBa/3/. 

EE)f.1!:RN Courier, 1983, vol.23, Ifo.4, p.1JJ. · . . 
~ Bnepnue npe.II,Jio~eHu li pea.ID130BaHbl no IDilllJ;liaTHBe A.A.CMHpHoBa/5/. 
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flpe.IT,7IOL:0Hll HODaH IWHCTPYimIDI .11 MCTO,wma paCtI8'l'HOro aIIaJilI3a, IIO
·•Y118lla ::mcnopurvlCiri'aJlbllaH }IH(JJOPMW..(IUI O caTeJIJlliTHOM reJilieBOM peippn1Kepa-
1·ope ,upocceJibIIoro T1ma. 

llpaKTll'lCCitM IJCl!HOCTb pa60T11. PesyJII,TaTU HaY"4HO-T8XHU"CJ:8CKUX paa

pado•roK H HCCJI8,l],OB8HUM Mal'HU'I'OB 113 ·rpy6-craToro err Ka6eJI.fI JrerJIH B OCHO
By cos.uamm npOTOTUIIHOro MO,ll,yJI.fI MarHHTHOli _CHCT8Mhl HYJtJIOTpoua, "CJ:TO 
Il03BOJillJIO_ nepe:lirrr K OCYll18CTBJie}IllJO pa6o-qero npoeKTa YCKOpl!TCJIJI. 

Pesy.'II,TaTu rrccJie,uoBaHJrn: snepreTn-crecmrx noTepb u .uerpa.uar.urn 1,p11-
Twrnc1mro TOKa B err MarHnTax norpyl!rnoro THna HCIIOJIL30Bamrc1, npH coa
.uarnrn Mo,ueJ11noro cmrxpoTpona eIIHH - nepBoro B cTpanax.;.Y"4aCTID1!.(ax 
Ol1HH en YCKOPJITeJIJI. 

Onucam111e B paCloTe sKcnepnMeHTaJI1Hlle ycTaHO_BKU, MeTo,wrna npoBe
.ucmm 1l pe3YJibTi1Tbl ::rncnep1m1eHT013 MOP.YT ()L[T:f, ncnoJI130BaH1J B paspa6aT11-
BaCMhIX npoeK'l'aX CII ycTpoltcrn, B 'IaCTHOCTlI, B paOOTC no C03,ll,a!OOO err 

4m,JIO'l'pona .1IaclopaTopm1 H,IT.epuux npo6;1eM OH.ffil .11 en yc1wpnTeJI:ono-HaKonu
TeJTbHOro KOMIIJleI(Ca JHB:J. 

Anpooau;mr paoOThl }! ny6mmagID1. OcHOBH!W pesyJ!bTaThl, II3JIOJKCHHUe 
B ;ri,11cccpTar.(uomrofi paooTe, 06cy,K,IJ,amrc1, Ha HaY"4Hux: cewmapax Jil33 OIDlli, 
,Ii,Ol(Jia,il,UBaJmcb amopOM Ila XYI itClK,lzyHapo,unoil HOII(llepeHLUUI CTpaH-'!Jl8HOB 
C3ll no (J)II3HKtJ ll rexmme Hl13Kl1X TeMnepaTyp (EyxapecT, I9?7), IX 

Cm,mosuyMe no tD1rn1me u rexHHKe mrn1rnx Ter,mepaTyp (fayccnr, 1980), 
VIII Icic1wm1po)\Ho;i lWIIci:epeuwm no MarHIITHO!l TCXHOJIOPIIJI (fpeno6Jib, 
IS83), eoBelljclHU:1 no I,puorCHllb!M CUCTCMalij YHK (11pOTBIUIO, 1984), X 

LleTIUJ.,yimpo,nIIoi,i rwrnJJcpemur::r no r,prrnrennorl Texmrnc (Xe.1r1mrnm1, 1984) u , 
ncccOI03HOM C0!.'11l!InpC no T8XJIU"CJ:8CIWIT CBepxrrpoBO,ll;vIMOCTU (Mocrrna, 1984) .. 
a ramKe ,ll,OltJIU,ll,b[BaJ'.tIICb Ha V H VI BcecOI03l!J,D{ COBemamurx ITO ycHopu
T8JlHM sapsmeHHLIX 'IUC'UI!.( (,iJy6Ha, 1976 11 1978), VII IvieJK.uyIIapO,ll,IIOY.. KOII-
ipepenrurn no 1,pnorcnuorr TCXHUirn (.Jiim.uou, 1978), XYiil MeJK.uyimpo,ll,IIoli 

IWIIQJCPCHI.UllI CTpaH-'IJI8HOB e3B no qiusmrn n TeX:llliRC HH3l{UX TeMITe_paTyp 
(.llpes.ueu, I979), KompepeH!.(Jur no yc1wpuTeJim,1 3a_pmrnmrnx 1mcTHU (CaHTa-
4\e, 1983) n II Bcecorosnoii IWJI(J)epel[l.(flll no T0X!Ilf1ICCHOMY UCITOJlb30BaHHIO 
CBepxrrpoBO,W!MOCTII (JieHHarpa,u, 1983). 

B OCHOBY ,WICcepTill.(Ull TIOJIOJ:{8!!0 10 rryommauuii, B TOM "CJ:UCJ18 O,ll,IIO 

aBTOpCHOe CBU,ll,8TCJlbCTBO. 
061,eM )\HCCepTH.gmr. ,lmccepTal.(JLff COCTOUT H3 BBC.Il;8ill"..ff, 5 rJiaB, 

38RJIIO"CJ:0HIDI u co,ueplKl'!T 137 CTpamru; TeHCTa, BHJL'O'iM CIDICOH JIJITepaTypu 

H3 I4I llaI™8110B8Hn.A:, 39 CTpalllil.( PUCYJIROB H 4. ra6.illil.(bl. 

eO.llEP]{Aill1E PAliOThl 
.J3o BBe.ge1m no,n-qepHUBaeTC.fI runyaJibl!OC'l'b pa60TH,' ciJ)opMyJIJipOBaIIU 

I.(8Jlb .Il;HCCCpTaI.(IDr II ITOJJOJ!(8HIDI, 3all\Hlll88MH8 aB'i'OpOM, OTMe-creua ee npaHTH

"CJ:SCHM l.(0HHOCTb. 
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-
B rrepBOH rJiaBe, pa3,ueJ1e I. I OOCYJ!"J.(aeTCH COBpeMOHHHii BT arr B pa3-

ID!Tml ycRop11reJI1,nott TexHUrur - rrepexo.u Ha en rexnoJiormo, ,n;ana 1tJ1accn
qmt~ omrcaHHUX B oTe'iecrneHHoii H sapy6e11moii JIJITcpaType err Manrn

TOB A7IJl ClIHXpoTpOHOB,IlPIIBe,n;eHa CpaBHI1TeJibH8.JI xapaHTepnCTUKa nx conpe-. 
MeHHIDC THIIOB. 3TO MaI'HKTll THIIOB: ,Ua6J.Iep (eIIIA), ",lly6na", "Two-in -one" 
:e: Ma.I'HHT Jia6oparopmr EepK/lli {eIIIA). B pa3,n;eJie 3aTparHBaIOTC.fI Bonpocu, 
KOTOpHe neo6XO.Il;HMO yg:nTb!BaTb npu rrpoeHTHpOBamm err MarHUTIIOH ClIC'.l'8MlJ 

YCKOpl!TeJIJI. 

Pnc.I. Ce,rerrae .n;HIIOJibHoro Mar1m:ra Tuna 

"Jty6Ha" c rrorpyxrnott CHCTeMOH KpnocTa
THpOBaHIDI. 1 - JK8Jl03HOe HpMo; 2 - err 
o6MOTKa. 

BTOpoii pas,ueJI IJOCBHllleH Marrnr
TaM Trma ",iJy6na" c rrorpyxmoi1 
Cl1CTCMOH HpHOCTaTuponaillrn: 
(cM.pnc.I). 06cYJK,l],aroTCH oco-
6eHHOCTll MarmIT013 3Toro Trma; 

npHBe,ueHu napaMeTpu cepHH 
OiillTHlJX ,WIIlOJU,HhIX JVIarmITon, 
Bl1TIOJ1H0l!HUX C IWHCTpJKTHBIIU
MH OT JilI'ilUIMlI; npe,n;cTaBJIOl!bl 

. PC3YJI1TaTU UX :mcnepHMCH'l'aJ!b
HOro 11CCJ10,Il;OBamm, IJOJIY"48HHUC 
c yimcTHeM aBropa. 

HccJICl\OBamm r.iarrmron 
Ilp0130,WIJIHCI, Hll 'crermc /I/ C 

HCIJOJI130Bamrcu l'8JIOplIMCTpn
-qccHoro H :JJ18KTPU'l8CHOro Me
TO,!J,OB /Z/ JJ.JUI lI31.1CpCHlil 

3HepreTH"CJ:0CHlIX norep:o. IlpHBe
,1'.(SllH CX8llla ycTaHOBKH :H IIOJ!Y118IIHM nnepnue 3HCTICpl1M8!1TaJinHM urrqiop-. 
l,iaUWI /

3/ o .uerpa,n;aurm KpUTH'iCCIWro TOKa l1 armpreTH'iCCilliX IJOTepsrx B 

RMIIyJibCHllX err MarIDITax C JK0Jl83IlliM .fIPMOM II rrpm.myroJibHOM arreprypoil: • .,.. 
0rru:TH1!e Mal'Hl:!Tll rrepBoii cep1m HMeJIH EblCOKHe 3Ha'ieHrur 3HepreTU'iOCHHX 
norepb II ,n;erpa.uar.urn HPlITU'iCCHOrO TOKa rrp:u: 60JibIIIHX c1wpocTmc U3MCHCillrn: 
IlOJISI. IlpHBO,!VITCH P03YJI1TaTU RCCJie,UOBaHll.fI / 4/, TIO.Il;TBep,n;HBIIIHe *) HOOTIC
paTHBHyro npnpo.uy BUCOKHX 3Ha-qerurii IIOTepb B HaOeJie MarHUTOB. JLmr 
YMeHbIIJCHIDI KOOIJepaTHBHUX IJOTepb B JIB3 6uJia pa3pa60Tana HOBM Texl!OJIO
I'llll li3POTOBJ1011HH Ka6eJl.ll, Il03BOJIHBIIIM Y138JIH'iHTb 3JlCKTPH'iCCHOe conpo
THBJIBillie Mellt.n;Y era err npono,naMll .:·,larirn:Tbl ceplllI B**) , cos,n;arurne Ha ocHoBe 
::lTOro Ka6eJUI, l™emr CYll!8CTBe!IHO M8Hbll!He 3Ha-cremm .n;erpa.uar.urn KPHTH'iec
KOI'O TOHa H 3HepreTU'i8CHHX IJOTCpb B HMIIYJILCHOM MarHUTHOM ITOJie no cpaB
HeIDfiO. C MaI'Hl'!TaMli nepBOM cepmr - CK,ll 1/3/ (CM.pIIc.2). 

.i/HcCJie,n;o:Ba.HHH npoBe.n;eHH TIO HHHql'laTIIBe w.XOB~a/4/. 
H/ A1IweeB B.e. li ,n;p. 'Ipy,IUl YII Bcec.COB. no YCKOJ)lITElJIRM aapIDKeHHb!X 
1sac~. )tr6Ha, I98I; T.I, c.360. 
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Pi\C. ~. ~)UBl!C!IMOC'.i'L SHOprenPrncmrx 

uorepb F !I c1·errem1 .nerpn,naumr Rpwm

'!(-)CKoro TORR Ic/Ico ri l;![II'fllITaX cep:vrii 

I3 :: Gi(,I~ OT CJJOpOCl'l! ml~lOlltllDl.fI lv1'11'llHT-

HOH Hll.D:YJ,n-Um 3 D a11epTypc. 180 110J,y

'rnil n~., 3 ~ l.J,ti T /c. 

O,mm 1I3 1/k'U'HHTOD cepm1 

B 3a 5 JieT :mc1rnyar~m B 

COCTane sr,crrepJIMCHTa,1LHOH 

ycTaHOBim It Hac·rom;ieay npe

r.1em1 6oJice 50 pas no.[U)epraJI

c,r OXJia:!QJ.cHim ,n;o Ter,mepary

pbl rumrwro rcmm u nocJie,rr.yiir

JileMy OTorpeBy .I.CO KO!,IHaTHOi! 

TeMJiepaTypu, liCIIHTUJI OKOJIO 

I06 
lUmJIOB B030YE.I\CHI1.A: 

3Jl8HTpli'ICC!tHM TOIWM. 

B 'l'PBTMM pas.ne:ne sToil: 

rJiaBLI IIpllBO.IUITCJI IWHCTpyr,-

1.U!JI OITL\Tnoro Marmna 

UC.IL-I 151 - nepBoro Marmua 

JI.JI.A: mrnxporponon :rn rpy6-:ia
,_'oro CH -rmCieJm (cM.puc.3). 

OCicy;r(,I\aKJTCH ~ ,nocTOMHCTBa 

MUI'lill1'0B Ql'Oro T.HIIa II ona

CCJ!U.A: !IO JIOilO,Dy B03M01Kl!OCTU 

11x ycrotl'-I1IBoro r,pnocTaTnpo

namm napo:rrlIJJ:!tOCTHLIM IIOTO

I:OM l'CJl.lf.A:, Hl,!8BU!lW M8CTO It 

rr.or.1em'y co:i,uamrn orrHTHoro 

MarmITa. 

I'JiaBa 38!(aJI'IHBUC1'CH qJOpl·,zy JUipOBaHHeM 1..(8,'.lli HCCJie,I\OBamm OIIh1Tll01'0 

Mf.lrmna UC,U-I. 
frropllil I'JJaBa JIOCB.'illiGHa OKCllepHM8ll1'aJibHOMY lICCJJC,ll;OBamno / 5/ Mill'

I!lITa UC.ll-I. 
Hp,rne.ncna CXCMa lI orrncano ycTpOHCTBO OT,I\8Jlbllb!X y3,10B ycTaHOB-

1m / 6/; ll3JIOJit8Hl1 MCTO,ruma ll3MCp0Il.llJI OCHOB!IllX rrapaMeTpOB }I pesyJibTarn 

:mcnepnucHTaJibHOro JICCJ1e,noBaHI1.A: rpmmpOBKH, ,nerpa,nau;;rn 1,p11r,PiecKoro, 

TOim, :rnepreTWICCRl!X norepb lI nmpo,nrrnar,!IIKII OXJ18l;(,Uili0111I'IX ItaHUJIOB Mar

HlITa. 

KpnocTaTHPOB8.HJIG l,'Ifil'HlI'.i.'a ocymecTBJllIJIOCb llOTO!tOM .nnyxqia3noro re

JllI.A: c napar.1erparvl!I: MaccoBoe rrapoco,rrep1Kanne - 0, I+I; y,neJII,Iillfr IJiaccomn1 

pacxo,n; - 50+350 Kr.1r2.c-I; !vraIWlIMUJ!bHM Ter,meparypa - 4,3+4,7 K. 
KpnTlf'rncmrfi TOK B MaI'HII1'8 rrpn Ter,mepaType 4,4 I{ COCTaBUJI 7380 A, 
MflHCID,ffiJII,HQC 3Ha'!emre Mfil'IDITHOiJ: UH,nyr{L\HII B arrepTypc - 2, 37 T. Tpe

IDIPOB!ta MarHHTa He Ha6mo,naJiacb. 

B rrpo11ecce nccJie.n;onaIDIH ocymecTBJieno 6oJice cTa rrcpe.xo.n:on Marmr-:

ra II3 err COCTOmIIDI D HOPMaJibHOe Ii I5 OXJl8lK,!1;8IDilf OT TeMTiepaTypu O!tpy-
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Plic.3. ,llunoJibHIIil MaI'mIT UC.ll-I. I - rpy61ta 1taCieJUI; 2 - CII rrpoBo,u; 

3 - 6aH,nalK U3 CT8KJJOJICHTl:1; 4,5 - ll30Jllil..(H.A:; G - IIOJIYJIPMO; 7 - Tpy6.Ra 

,IIJIJI OXJl8JK,!1;8Hll.A: HpMa; 8 - IIOJIY06MOTI{U. 

JKalOlltefi cpe,n1:1 .no Te1.meparyp1:1 rowrnro remm, r.mrHHT ncIIh!TaJI OitOJIO 

G. rn5 l.(H!(JIOB B036yJli,lJ.emm 11MITYJ!bC8MI! 3JICHTPU'l8C!tOro TOKa. 

Ha puc. 4 rrpuae,neHH pe3yJibTar1:1 11ccJie,noBaHIIH ::mepreTU'IBDKIIX rro

Tep1:, u crerreun ,ncrpa,nal.(1!}1 ItPIITH'!ecKoro Toita B MarHHTe rrpII ero B036YiK

,nemrn m.myJibCaMU TOKa TpeyrOJII,HOli g)opM!l 6es rraya M81K,ny IIMIIYJibC8.Ml1. 

0Tl!OCHT8Jlbll0 60JiblllH8 3Ha'!8IDLFI 3HepreTIPI8CIDIX IlOTepb, TaK llt0 ,KaK 11 B 

OIIh!Tax c rrepnofi cepIIeit rno,neJibIIHX MaI'HlITOB rrorpy)K11oro rn:rra, 06ycJIOBJie

HII KooncpaTHBHIIMI! IIOTepm.rn: B Ita6eJie. HU3ItH8 3H8.'18HIDI .nerpa,nal.(1!}1 
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PiIC. 4. 3c:rnncHMOCTI, ITOTOpb P ;1: CTOil8Hil 

,n;er.pa.nmum I(pl!TUtJ:CCKOl'O TOim I/Ico 

OT B B arrepType. • - aMnJil1Ty,JJ;110e 3Ha-

1rnmrn 1m,nymum BM = 2 T ; 
■ - BM= I,4 T ; 6, - BM = I,I4 T ; 
□ - BM = 0, '7 T ; + - rroJ1y<rcnu rrpu 

y,n;eJII,l!OM MaCCOBOM riacxo.n;c 

G = I20 Kr.rr2.c-I u 1.umcm.m.JI1,uoil 

Te1.mepaType l'eJIJrn: B MarHUTC T,{= 4 ,6K; 
O-G = I60 Hr~1;1-2 .c-I~ Tr.i.= 4,7 K; 
I 00 = '7380 A rroJiy<reH rrpn B~I T le 
u TM= 4,1 K. 

1:prrTlFieCimro TOHa ITPH 60JILlllllX 

c:-;opocT.mc 1131.1cnmm.fI MaI'HlITnoro 

nor.JI y-Ha3EmaICT na xoporrme yc

J1omm OXJia';!t,Il.cmm TpyCltJ:aToro 

CTI Ha6eJI.lI. 

IlpHBe,n;eH!l pcsyJinTaTu 

3HCilnlIM8HTaJIU!OrO lICCJIC,JJ;OBa

Him I pa60Tocrroco611ocTH 

MarimTa UCJl-I npu napaJ1.11eJ11,noM 

lll!T/lilllH era IIOJiy06MOTOH ,JJ;Byx

wasll!ilM reJilteM. IlOJIY'IeHLI pe-

3YJin TaTH, yIW311BaIOlllli8 Ha rrprrn

WIID-IaJII,HYJO B03MOiKHOCTb YCTOfr

'lHBOI'O IiPIIOCTaTUpoBaHIT.fI uarmr

TOB 3Toro THrra rrp:1-1 napaJIJieJin

HOM mrramrn nap011m,ri;ICocTiillM 

IIOTOKO!.! remrn:. 

B samoo1mTeJin!-IOM pas,v;eJie 

r.1aB1I C(JJOpl\(YJTIIPODal-lJ:,! Tpo6o

namm, npo,n;'bHBJIJier.irue Ii MarmrT

HO~r CHCTCMe HY1(JIOTpo11a Ha CTa

,lUIII BLI6opa ee THrra; OOOCIIOBU

BaO'l'C.fI BU6op l\!arHIITOB l\JlJI Hero: 

- MaI'Hl!TH THITa ".lzy61m" 113 

Tpy6tJ:aroro err KaOeJI.lI. 

TpcTI,.fI rJiana rrocrurmeua 

CUTGJIJil!TIIOMY, reJilIOBOMY pecppu

RepaTopy /Bl ,n;pocce.'IbHOro T.l:!-

1m, rrpe,n;Ha3HatJ:eHHOMY ,JJ;Jlf{ l!CCJie

,JJ;OBaHl!.fI MO,JJ;yJIGH Hy-HJIOTpOHa. 

OrrncimaeTc.fI KOHcTpym.J,1m paspa6oTaHHoro caTcJIJJ.HTHoro peqipmwpa
Topa C XOJIO,UOIIPOl!3BO~TeJII,HOCTI,IO ,no 50 BT II.Pl! 4' 5 I(. TerrJio06MCJIHl!K 

caTeJIJilITa ,ILHaMCT.POM 0, '78 M II BUCOTo.n OKOJIO I M COCTOHT 11:3 CCMll ceK

l.(Ull, ITOCJie,Jl;OBaTCJII,HO coe,nUH8Hll1!X MCJK.lzy co6ott. 06ruasr noBepxHOCTb Terr

JIOITepe,n;a'llI oKoJio I2 M2 • CeiiW!.fI TCIIJJ006MeHIDIRa rrpe,n;cTaBJI.fieT cocloH 

lllecT1rnaxo,ILHYJO crrnpa.;11, II3 Tpy6oK ,nJJ.H npnMoro H odpamoro rrormm, rro

MOJ.l1CHHYJO B IlC!IOII.1aCTOB1Je o6oH:r,ru. 

Tipe,n;CTaBJI0HU l,,CTO,Jl;lllW 11 IJ03YJII,'NlT11 pactJ:eTa CaTCJIJiliTJIOrO pc1Qipn-

1Kepa'I'Opa. 

ifa ypaBHeJlllM TCITJIOITCpe,natJ:H n 6aJiaHca 3HC,Prlill 

6 

~ = 
[H4 - 1-h + ~ (H4 - HI)] 

(AH_ 
j KAT 

r,n;e: Q. - XOJIO,ILOIIPOJI3BOMT8JII,HO~TI,- pecppm;wparo1ia; f" - OOLliW! nonepx

HOCTI, T811JIOOOM8HHirna; 1-l - 3HTQJII,ITHfl reJUIJI; d.. - 01'IIOCH'l'CJlI,l!RiI .I(OJJJI 

ns6uTI(a oclparnoro rroroKa n TenJiooOMemrnKe IIa,n npm.1111;1; K - rn:.i~xJ:ilr
rmeHT TCIIJIOIIepe,na'll! B IIpO!v18lKYT01U!OM C81IeHI-!i! TCUJJOOUMC:Hl!JU\3; /::;. T -
pa3HOCTI, '1'81Vill8paryp M81K.ILY np.fIMb!M H odpaTHW~ llOTO!WI.'.i B ::J1'm.1 CC'!elll'U!. 

HH,JJ;eHChl I,3,4 COOTBCTCTBJ101' TOtJ:IWM IIQ pile.~, l!H,I.l;CI;G f O'i'HOCil'lC;; ·17 

JiUI.I(KOMY reJU!IO Ha norpa!UI'II!OJ;i I\,PHBOJ\. 

P110. S. Cxcr,ia caTCJ1Jll1T11oro 

pcqiputwp1.1'ropu. I - Tow1006-

MCHID11,; 2 - BaJ,yyMl!UH I:O,Kyx; 

3 - ,n;poccCJlI,HHii BCIITHJII,; 1 -
asOTHhli-1 :mpaH; ~ - Cll ,IlaTtJ:l!R 

· yponwr; G - 3Jier,-1'ponarpona

TeJI1,; 7 - reJmem,rti cocy;i; 

B - ,n:1,10ap; 9 - C1!CT"IM!t OO'bCM

!!OI'O pacxo,n;a rasa. 

H :J1'0M ypamremrn H3BCCT

Hl1 napru,1eTpu B TO"IKe (D, @ 
1! / ' a TUJ(J;(C ,naBJIC!ll!O B 

TO"l!W @. TnMJrnparypa D 1·011-

rrn @ orrpe,neJI.lIJJaCI, urepa-

1mo1mur.1 Ilie1'0.JJ:OM .JJ:JUI ltalK,ILOl'O 

BHclpamwro 3Ha"ICH1Ifl MHHl!MaJII,

HOil He.nopeI{yrrepaI..(lrn Tervmepa

ryp f;j, T mi.n B renJ1006Memrn

Ke u cJ.. · . .UM orrpe,n;cJieil.lrn: 

K sa,naBaJiocL 3HatJ:eHrre Macco-

6 noro pacxo.n:a remrn: tJ:epes n~

Hinzy cetiemm rrpm~oro noTorm 

G 3 II3 pe1toMeH.ILonaHHoro 

n JIHTepaType uHTepBaJia 40 < G3 < 70Ke·M-?c:1 Q/F orrpe.n;eJI.lIJioc1, 

!.lCTO,nor.: 1!liCJieHHoro llHTerpnponamrn: C liGITOJII,30BaHII8M TaClJIHI.\ T8IIJIO({)l!3li

tJ:ecmIX CBOitCTB reJDIJI, 

Ha Pl!C .G rrpnne,n;ena XOJIO,l(OflfJ01I3BO~TOJII,J!OCTI, caTeJIJIHTa, OTH8C8H

HM J, paCXO,JJ;y remm tJ:8p83 KOl,Uipeccop Q /m" B 3aBI!Cl!MOCT1! OT KOMIIJIOK-
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m; 

IT 1 
ill \45 

jy 0,5 

Y._ 2 

04 Puc,6, 3a1lli-

cm10cn, Q/rh 
OT KO!.ffiJJCKCa 

G/FG-~·a 
,ll;JIJI pa3JllI'IlillX 

sHatJ:emrfl: 

6Tmi.nnc:l. 

01 ti 
Qr F1 

·1.15 1 . 

1 1 
0,5 4 
2 1 

4 ~~-L-----L----IL-----'-----'---'__._---'----' 

Q r-1 G3•o.a. DJ1CM·04c-D1 Kt"na 

ca Q/FG~8 
,n:Jur pasJUI'IHLL'( 3JJatJ:emr.it AT minM cJ... . .IunrpaMMa 

( crs1. puc. 6) 1v1O1i;cT 61.nr, ncrroJ1r,soBaHa rrpn rrpoer:Tnponamm JI aHamrne 

ncpac1reTHb!X pcJK.IrMoB paoom carn.1:mTHoro pewpmrnpiuopa ,n:pocceJII,Horo 

TMTia, 

B saKJJ10tJ:11TeJII>HOM pa3,n:eJie rJJaBb! rrp:,rne,n:erru pesyJJ,bTaTh! :=rncrrep1u.mn

TaJiI>11oro lICCJW,ll;OBUIUIH cnTeJlJill.Tl!Oro pewpmrnpaTopa, ROTopue Y.rlOBJieTBO-r_ ':lo ·2. 4-,-
PUTGJlLHO corJJaCYJ0TC.fI C pactJ:eTOM ,!\JUI 31-IatJ:emrii U-3 > .J KZ. M · t,; • 

1J:e·rnepTa.fI I'Jialla ITOCB.HIJ1CHa I,IO,IlYJlJO / 9/ err J.'IarJ-IMTJ-IO;I CIICl'e!vlhl Hy:It--: 

JIOTpOHa. eqiopMyJmpoBa!lll TpeoOBamm, ItoTOphll\1 ,ll;OJlJKOH OTBetJ:aTii rrpOTOT.IHI

HLil1 MO,IJyJib, ormcmm ItolICTpy:IH.-C:IB u nprrne.n;eHLI pesyJI:EiTaru- UCC.'IC,ll;OBaHrut 

sr:crreprmmrTaJILHoro 11 rrpoToTnm-mro MO,nyJieii. 

HccJie,n:onam;: err rmoeJIL, JKeJiesuoe .HpMo, r,pHocTaT u cncTe~:ra saK

pemremm MarmrTa B KpHocTaTe, pa6orocnoco6HocTL MarIDITa npli rrapaJIJiefil

HOJ\I ITHTamm ,n:B,YXqJU3J-Ih!M reJilreM. 

MaJrue 3Ha'IeHII.fI ,n:crpa,n;awll1 I{PI1TU'I8CKOI'O TORa lI ::nrcpreTJI"i8CRJIX 

IIOTepb B OOMOTKe npn OOJlblliHX (.n:o 5 TJI/ C) CKOpOCT.fIX lI3MeHemm MarHllT

HOfi HH.n;y:Itrnrn: B ancpType OllJIM IIOJiytI8HH oJiaro,n:ap.fI CO3,ll;UHIITO Tpy6tiilTOrO 

KaoeJI.fI C TIOBIIlll81IlILIM 3Jl8KTplN8Citl1M COIIpOTUBJI8H1IeM M8E,IJy ero err IIpOBOc

.D;aI\lli, IIoTepn B lK8JI83HOM .HpMe npoTOTIITIHOro Marm1Ta no cpaBH8HillO C JlX 

8 

11' 
I 

!~ 

i,_,1·' L 
l1 · 
' 1 

l 

0 5-cw ........ 

PIIc. 7. exeMa Sitcnepl1M8HTaJII,HOro 1/lO,ll;yJI.fI. I - BaI,YYMHJ1ii KOttyx; 2 -
3M88BHI{ ,ll;Jl.fI OXJialK,ll;eHH.fI .HpMa; 3 - OOJlT; 4 - .fIPMO; 5 - T8ITJIOBOi1 

MOCT; 6 - orropa MarHHTa; 7 - ll3OJl.fl1Urn; 8 - err OOMOTKa; 

9 - orropa sKpmra; IO - a3OTHh!U :=rnpar-r. 

3HatJ:8HIDIMll ,ll;JI.fI IIOJIHOMaClliTaoHoro 3KCrrepMM8HTaJILHOro MaI'HllTa 6uJIM 
YM8Hblli8HH 6Jiaro,n:ap.H ll3M8H8HIIIO KOHCTpy:Itrnrn: JipMa. 

J-1ccJie,n:onmme ycTOWIMBOCTII rrpo11ecca rtpnocTarnponamrn MarHliTa 

HYKJIOTpoHa npn napaJIJieJIIiHOM mrTarnm ero rroJiyo6MO'l'OK .n:nyxqiasHHM reJIHeM 

npOBO,n:HJlOCI, Ha :=rncrrepmt.eHTaJII,HOM MO,IJ,,YJJe (cM.pnc. 7). Marm11' YCTOi-i'IIIBO 

pa6oraJI ,n:aiite B TOM CJIYtfae, rmr,n:a 1rm,n:Rnfi rem1:fi 110 Mepe npox01-.memm 

KaHaJia err Ka6eJI.fI O,ll;HOiI Il3 TIOJiyo6MOTO!t IIOJIIIOCTLIO :vrcrrap.fIJIC.H~ lI H3 IIOJIY

OOMOTKII Bh!XO,n:HJI neperpeTu1 nap c TeMnepaTypott 4, 9 1{, n TO :apeM.fI -ItaK 

M3 BTOpOii TIOJIYOOMOTIGI Bb!XO,n:HJI rraporur,n;rtOCTHI:lli IlOTOK reJIM.fI. 3Ha'!8HH.fI 

MaCCOBllX pacxo.n;oB reJIH.fI no IIOJlYOOMOTKaivl npII 3TOM COCTaBJI.fIJUI 0,44 r/c 

n I, 05 r/ C, nepepacnpe,n:eJiemm TIOTOKOB M8JK.JJY napaJlJieJibHUMII KUHaJiaMJI 

He rrpOIICXO,lJ,lIJIO. 
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Cxe1v1aTi11Iecrcoe H306pmwmre rrporonmuoro J.'.O;rryJ'ur npnnc.ne:ao Ha pnc.8. 

A-A 

Puc.8. JlpoTOTlIDHh!i·i uo.u.y:n, Ci! l,ICTI'Iilll'HOE CUC'l'Cl,fil liYJU}01'1)0Ha. 

I - r;16rmi1 3JlCl,iCl!T; :2 - pa:l00l)H11H 'IUC1'i, a:JO'l'!!Cl'O ;)l\PW!U; 

3 - ,Mei,ltJllT BaJ,y-jl·.ulOii lilll.18pU; •1 - Y'HlC l'Oi, I'Cjli!CDOI'O J(OJiJiL!lCi"O

j}a; !J - pa3'hCi.UlM MY\[Ji'tl; u - i,iclI'EGi ~-; '1 - '.j)JUOllpono.n. C :m.n:mn.; 

U30T01,1; 8 - llaI(YYJ.IHHli J{O;Kyx; 9 - a30T!!Llli ;.mpan; IO - TC!IJIOBO!i 

Mocr; II.- Till'll; I2 - cynep1rno.Jlffi.Um; I3 - rro,ncmmca; I4 -
Tpy61ca .IJ;AA OXJlaJK,ILCJillH ii{8JlC3HOI'O HpMa. 

10 

Cxer.m KpnocTarnponamur npoToTHIIHoro 1,10.u.y.1n npe,n;cTaBJWHa Ha puc. 9. 

m (i - C) 5 
5 

.:.~-:>__J 
,W.- 4,HmUJlb 

12 

3 2 11 
N2 

Arc. 9. Cxm1ia KPHOCT3l'l1ponamur npOTOl'l!IIHOI'O r,ro;rryJUI. I - Kpnocrar; 

2 - Tpy6Ka )Vu! OXJ!all'JJ,CHIUI flpMa; 3 - OOMOTKa .ll;llIIOJIJI; 1 - ocipaTlillll 

mrarran; 5 - C'l8T'Ilm; 6 - TCJIJ1006J,IeHIUm; 7 - TOlWBBO,ll,blj 8 - TCIIJI006-

l\:18IIIDm caTeJIJIMTa; 9 - .IJ;L!Oap; IO - rrepeOXJla.n;H'rCJll,; II - caTeJIJIHTI!hl}I 

peqipHm:epaTop; I2 - U30Tl!hlil OKpaH; * - TO'IIm, B IWTOIJL!X 113i,i8pflm1Cb 

TeMrrepaTyP,a u ,n;aBJierme. 

IIpnBO.ll;flTCJl OCIIOB!lb!e xapmnepncT11KH rrpOTOTHIIHOI'O MO,DyJJ.lI (CM. 

Ta6JI.I) H :mcrrepru.1enTaJI1,Hh!e ,n;aHHue no rrpoueccy oxJiar.;,n;cHil.fI ero OT 

EOMHaTHoii Ter,meparypu .no pa6ocrcii. 

Tao.mm.a I. 

AnepTypa .ll;llllOJII,HOI'O MarrrnTa 

Pa3M8Phl m:cJie3uoro ,rpMa 

.Um1MeTp naicyyi.rnoro rw:Kyxa 

1:fnCJIO BHTKOB B OOMOTKC 

)J.Jrn:Ha EaOCJI/I B OOMOTKe 

.lmru,rnrp MeJILxuoponori: Tpy6Kn KacleM 

1:fncJio err rrpono,n;on 0 0,5 MM n Ka6eJie 

err crrJ'!aB 

1:fncJIO Crr BOJIOKOH 0 I0 J\IKM B !IpOBO.IJ;e 

ll-

UID/1'2 

J,!M3 

l,!M 

M 

lilM 

Nb50-TL50 

90x42 
I400x256xI6G 
460 
I2 
45 
5x0,b 
3I 

(HT-50) 
I045 
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Pn:c. IO. · 3amicuMOcTI> rroTepI> D n MarHUTe .OT rrepuo.n:a rr. u, Tpaneueu-

,n:aJII>llliX 11MITYJIMOB TOKa ero nos6y1K,JJ;emur. B - cKopocTI> usMeHemur 

Ul!,IlyKl4'!1! B arrepType. -- IIOTepn B MarID!Te; - - - ITOTepu 

B .flpMe. 

KpnT!fL!8CKllli TOI{ B Marmrre rrp.11 Te1,mepaType 4' 35 K COCTaBlIJI 

6470 A, 'ITO COOTB8TCTBYCT MarirnTHOli .IIH,I(ylU.J;lll! n arrepType - 2, 16 T. 

Pe3yJibTaTbl I!CCJI8,I(OBamm :rnepreTIPrncrmx ITOTepb B MarID!Te rrp.lIB8-

,I(8Hbl rm pnc. IO. TcmrorrpuToH R ,IU,momo us OKPYJKaIO!Iieli cpe.I(bl - I, 5 BT. 

B IIJITOH rJiane II3JIOECI-m TCXHOJIOr,m cdopmI err Marrrn:THOii Cl1CT8Ml1 

HyitJIOTpoHa 113 OT,IJ,CJibllblX r.m,IJ,yJieii, BUIIOJIHCH pac'!eTiruii aHaJI.II3 3JI8M0I!TOB 

KOHCTPYH14'II! MO,IJ,yJI.fI, rrpune.n:ena CXCMa !,pJIOCTaTnponamm Mfil'l-ll!TOB H~JIO

TpoHa .II OCHOD!illC napaMOTP11 RpnormmoH CJICT0!,111 l(OJibUa ycKOPllT0JIJI /IO/. 
CoCT11ROBaHH11C MClK,ll,Y coooH KplIOCT3Tl1 OT.I(CJIL!lliX MO,IJ,yJICli odpa3y10T 

O,IU,lll, OO!IiIIH .I(JI.H ITOJIOBUJ!hl l(()jlLI,ia yc1rnpnTeJI.H, !Cpt!OCTaT ( CM. pl!c. II). 
BHyTpu BaKyyimoro HOr.,yxa I H.PHOCTaTa pacnOJlO:IeH a301'1!11,l :mpaH 2, 
ITHTaIO!IillM 3 II OTBO.I(Hmrlit 4 reJmenue l(OJIJICK'.i'Opbl' I, 1(01'0.Pl-lM napaJIJIC.'iI,HO 

IlO,ll,KJIIO'!Clill Mfil'lll!T11 5, 6. 
B Kaxmou Mo,nyJie (cM.pnc.12) rcmrii us mITaiomero IWJiJJCJ,Topa I 

ITOCJIC.I(OBaTCJib!iO rrpoXO,IU,!T OXJimt,n;ffiJU~IC mum,'Ill en m16cJic!~ 3JI8KTP1P.ICCIWi: 

CB.fl3JI COCC,IJ,ID!X MarHIITOD <1'?, .u, 0, OOl.!OTI,y Mill'IUITa 5, ll IIOCJIC OXJiar.{,ll,CH.II.fl 

ITHTaIO!Iiero KOJ!JICI{TOpa II liteJIC3IIOro .flpl\la 7 IIOCTynacT B OTBO,lL/lJ;ulH !(QJIJICK

TOp 6. :3JICKTpU'I8CKaJI CB.fl3b MBT.{,ll,y O]l;I!OHMCHiillMU MarHIITat.llI ( OTHJIOH.fll0!$!MU, 

W<>RyCH.PYJO!IiIIMH lI ,IJ,eqxrnyc1Ipy10m;!MH) OCY!IiCCTBJIJICTCJI '!epe3 CIT KaOCJIH 

0, !l>, .Il, KOTopue 3JICKTplI'!eCKU Il30JllIPOBalill .n:pyr OT ,IJ,pyra. TeXHOJIOP.II.fl 

C08,IU,!Hemm MO,IJ,yJICii II03BOJIHT C Bb!COKOM CTCI18Hb!O BepO.fITIIOCTU llCKJI!O'!.IITl, 

reJilleBue Tei:m B Ba.Ky-yMHOe IIpOCTp3.HCTBO, ORpYJi{3l(Illee MaI'HliTll. 

12 

rtnuU. 
pcq,pu•tpamop 

Pn:c.II. exe111a KpnocTaTnpoBfilllL'l 1vrarm1ToB HyitJioTpmra. I - nmiYJicUihlii 

KOlKyx; 2 - a30Tlillll :mpan; 3'n 1 - IIllTaIOU1Uit n OTDOJJ:.flmrlli I\OJIJICJ(TOpLI; 

5 n 6 - ,IU,lilOJlI,HbJC u KBa.I(pyITOJibllliC MarIIMT!1. 

• 

Pac'!eTHoe sna'!eHHe .n.orrycTn1.1oro pasopoca n. rn,n:paBJIIPICCKirx conpo

T.l!BJieHnRX OXJiaJimaIOlliI!X KaHaJIOB OT,Il;8JII,H11X MO,IJ,yJICM - 25+30%' . ,IU,!3M8TpU 

ycJIOBHoro rrpoxo.n:a IB1Taiomero II OTBO,I(JIU\ero KOJIJier,TopoB COOTBeTCTBCHHO 

40 MM lI 50 MM • 

Oc&.om!hle' rrapaMeTpu KpnorermoH cnc'l'CMU KOJinUa ycKopnTeJIJI rrpnne

.n.eH11 B TaOJI.2. 

Ta6t1!lli,a 2 

3uepreT.II'ICCKllC IIOTepli n uaruu-rax (TpaIICUCM,Il;UJibHUi1 
IU!KJI paooru c B max. = 2 T ) : 

- rrepuo.n: 2 c, napacTrume H crra.n; noJm no O, 5 c 

- rrepHo.n. 3 c, napacTaHirn u crra.n: noJI.H no I c 

TerrJIOIIplITOii R l·,IBnJJi!TaM 1!3 OKpyr.::mmeH cpe,IU1 

IlpO'!IIH TCITJIOIIO,IU30.I( 

Pacxo.n: llilI,ll;I,oro reJilUI Ha OX,1Ulii,Il.C!Ilie TOIWBBO,ll.OB 

Macconoe rrapoco,1ep1KaHHe B mITmomm: HQJIJJeKTopax 

Macc.onoe rrapoco,n:cp,r,amrc n oTBO.I(JI!IiIIX HOJ1~1cHTopax 

epe.mrne 3Ha'leI!l!e rreperra.n:n .n.anJremm B MO,IJ,y,1e 
(UHRJI c rrepuo,n.ou 2 c) 

Pacxo.n. reJJU.fI qepe3 KOJIJ!Cl\'.i'Op (U}!KJI TOT Ee) 
Hor,m11aJILJ-Ioe ,n:anJicID!e n mITaIOIIiCM K()JIJieKTOpe 

!·.lacca MaI'HJITOB ycrwpnTCJUI 

Bper:m: 1m o:irna:imcmre MarmrToB 

Pacxo.n: JKH,IU,WI'O a3ora 
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1850 BT 

630 BT 

300 BT 
350 BT 

3,6 r/c(IOO Jl/'I) 

0 
0,9 
19 r,na 

5::., r/c 

0, 15 :,ma 
2x2, G • I0'1 1,r 

2xl8 'l 

20U JI/'! 
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PHc. I2. Cxcr,ui o.JieK1·pwrnc1mx n: remrnBux l<OMMYIUIItaJ.Uiil: MO.uyJie.ii eu Mar
lllITHOii CUCTCMU Hy-KJIOTpOHa. I, 6 - ytiaCTKJ! COOTBeTCTDCHHO IlHTaIO!llero n: 
OTBONilllCro KOJIJICKTopoB; 2 - TpydKa .ll.AA ox.nai;;,n:emIH KOJIJieltTOpa; 3 -
MeTaJIJloKepaMU'lCCitruI 3JleitTpOH30JIJil..l1'10IllfM Tpydrm; 4 - Tpy6Ita ,l],JIJI ox

JialK,ll,GHlliI .IIPl>tSj 5 - 06MOTita rrna,npynOJL'Ii '7 - .IIPMO ,ll,11Il0Mi 0,<l!,).( - .eil 

ua6eJI1, OJ!CKTpll'lCCKOii CB.II3lI COOTBGTCTBCHHO OTitJIOHJIIOUU-IX' q)o1,ycnpyrol!IHX 

n .neqxmycIIPYIOillllX MarnnToB; X - uacconoe napoco.n;ep11m1Uie. 

B saKJllO'lCHID1 cipop1.1yJI11poBaJ!l,I OCIIOBHlle pcsyJ11,TaTl1 ,ll,1ICCepTaJ.Uil!: 

I. Paspa60TaI!El Itpirnremrue .CHCTCMU npOTOTHilHoro MO,ll;yJIJI Hy-KJIOTpo

Ha ll npoBe,IleHEl ero HCCJIB.IJ;OBalllI.II. 

2. eos,11a1m ::rncnep1IMeIITUJl1,H1Ie ycTUHOBiu1 )rJ1.ff lICCJIC,IIOBamm en Mar

IDITOB IUIPitYJ.UlI~IIOHHOro Tuna. 

3. Brrepnue ,IJ;AA err Mfil'lllITa CllHXpOTpOHa OCY1JICCTBJICHO ItplIOCTaTHpo

BaIDie IIOTOKOM ,IU3yxqla3Horo remm B K8HaJie Tpy6'laToro Ka6eJI.II o6MOTKI1 

MarHllTa. 

4. IlOJIJ"ICHa rrepBM ::rncneplIMCHTaJII,HM IlHqx:>IJMlll.UUI o ,n;erpa.naumt 

14. 

KPilTII'leCKOI'O TOKa II 3HepreTH'JCCKUX IlOTCP.IIX B IIMTIYJibCHUX CII lviaI'l-mTax 

C lK8J1C3Hb!M .IIPMOM 1I IlpSIMoyrOJI1,HO:il anepTypoii IIPH CKOPOCT.IIX II3MGHCHH.II 

MarmITHOH IlH,!zyKim!I B arrepType 01' 0 .IIO ~ IO T / C. 

5. oKCIIepHMCH1'aJI1,Ho .IIOKa3aHa pac50TOCilOCOdHOCT1, IlPOTOl'liIIHOI'O 

MaI'HI1Ta Hy-KJIOT_pona IT.PI:! II3MCHCHIUI rrapoco.n.cpiKaHIIH B IlOTOIW remm Ha 
BUXO,ll,e ll3 ero OOMOTKII OT O .no I. 

6 • .D:ocTnrnyTbl MaJlllc sHa'lelllIH ,n;erpa.nau;mr KPHTH'lec1wro ToKa ll 

aHepreTIItfeCKUX IIOTep1, B MarmITe npII peKOp,ll,HUX .ll;JUI err CIIHXpOTpona 

crwpocTSIX nsMeHeHuH MaI'lllITHoti l-!H,n;yKI.Urn B aneprype (;I.J.o 5 T /c). 

7. 8KCIIepl-!MeHT8JlI,IlO IlO,ll,TBeplK,l),eJ-Ia ycroi-itfl-!BOCTI, npouecca RPHOCTa

TIIponamm MarHlITOB T1ma ".D:yona" us Tpyd'laToro err rmde.11,r rrprr nx rra

paJIJieJII>HOM TTl!T8HUI! napoJitll,ll,ROCT!!l,IM ITO'l'OIWM re.mm. 

· 8. PaspadoTana _cxeMa .1,puocTaTnponamrn MarmnoB liYKJIOTpona, npo-

Be.nen pactfeT OCHOBJU,!X napaMeTpOB Hpnore1mux ::JJlO!v!CHl'OB I\OJILI.J,a ycI,OpH
TeJI.II. 

9. Paspa6oTaHa ,TCXHOJiormi: cc5opKII err MaI'HIITHOH Cl-!Cl'Cl,:U HyitJlOTpo

Ha U3 OT,ll,8JlbHl,!X MO,ll;yJ!Cli, I!pOBC,ll,CI! paC'-!8TJI!lii aHaJil-!3 OJ!E;T,!el!TO.B j{Ol!CT
pyru.um MO,n;yJUI. 

IO. eos,n;aH CaTeJIJU!THhlli I'CJil!CBHii poil)pm:tcparop OpHI'lll-lUJlbHOli 

KOHCTPYKIUIB, rroJiytfeI-ru ero 0KcnJiyaTau,uoHHI1e xapm,re_pHcT11m1. Hpe;I.J.JlO;Ke

ua HOBaH M81'0,ll,1IKa pactfeTa, IT03BOJJ.H!OlljaJI onpe,n;CJI.IITI, OITTl1M8Jlb!ille 3Ha'le

mm ITOBOPXIIOCTH TOilJIOOCJMOHfUIIm II pacxo.na I'CJ!ii.fI crepes IWl.mpeccop pew

Pl-llICepaTopa O sa.n.amrnfi XOJIO,ll,OIIpOH3BO,ll,111'0Jl!,I!OCTHG, a TaI:lKe rrpono,n;urL 

aHaJJ.lI3 HepaCtfCl'HllX pe:imMOB padOT11 caTeJI.TJJ11'8 .JWOCCBJ!I,l!OI'O Tl!Ila. 
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